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Larry Shank (left) and Paul Paulsen use a spark source mass 
spectrograph to ionize and detect isotopic trace elements in standard 


reference materials. The isotopes appear as line spectra on a 
photographic plate housed in the vacuum chamber at right. 


MATERIAL PURITY? 


MEASURE THE 


Any MatertaL, No Matter How 
PuRE, contains trace quantities of 
other elements. These impurities can 
significantly affect the properties and 
eventual use of a material, as is al- 
ready evident in such fields as nuclear 
physics, solid state physics, metal- 
lurgy, and electronics. Standard Ref- 
erence Materials, prepared by NBS 
to serve as composition standards for 
material analysis, must be analyzed to 
determine the quantities of trace ele- 
ments present in even the purest 
samples yet made. 

At the NBS Institute for Materials 
Research, P. J. Paulsen, R. Alvarez, 
and D. E. Kelleher* have measured 
the quantities of trace elements down 
to the part per billion range, using 
the combined techniques of isotope 
dilution and spark source mass spec- 
trometry.’ ? The method is especially 
useful for the analysis of materials 
of high purity, and has been applied 
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SPECTRUM! 


to the analysis of zinc and platinum 
intended for NBS Standard Reference 
Materials. 


Measuring Technique 


A solution containing a weighed 
sample of material, for example zinc, 
is spiked with enriched stable iso- 
topes of the expected impurities. The 
isotopes are obtained from the Oak 
Ridge National Laboratory. After 
mixing, a portion of the solution is 
transferred to a polytetrafluoroethyl- 
ene electrolysis cell. The elements are 
preconcentrated by electrodeposition 
onto gold wires for sparking in the 
mass spectrograph. 

A 50 kV rf spark produces positive 
ions of all of the elements; these are 
dispersed according to mass and fo- 
cused onto an ion-sensitive plate. 
Isotope ratios are determined after 
measuring the relative densities of the 
isotope lines on the photographic 


Using a microphotometer, Charles Mueller measures isotope line 
densities of a zinc spectrum recorded on a photographic plate. 


plate with a microphotometer. By 
measuring the altered isotope ratios 
for the spiked elements, the concen- 
trations of these elements in the 
original sample can be calculated. 

The inherent high sensitivity of the 
spark source mass spectrograph for 
all elements combined with chemical 
preconcentration of the trace elements 
enables determinations to be made as 
low as the ppb level. Applications of 
the technique should be possible to 
the trace analysis of a wide variety 
of materials. 


*Presently working in the NBS Institute for 
Basic Standards. 

1 Alvarez, R., Paulsen, P. J., and Kelleher, D. 
E., Simultaneous determination of trace elements 
in platinum by isotope dilution and spark source 
mass spectrometry, Anal. Chem. 41, No. 7, 955— 
958 (June 1969). 

2 Paulsen, P. J., Alvarez, R., and Kelleher, D. 
E., Determination of trace elements in zinc by 
isotope dilution spark source mass spectrometry, 
Spectrochim. Acta (to be published). 


CoMPUTER RESEARCHERS AT THE BUREAU believe that 
many experiments can be run in the laboratory under the 
supervision of a time-shared computer. They demon- 
strated this by using the time-shared Mobidic computer 
at the NBS Center for Computer Sciences and Tech- 
nology research facility to set successive temperatures and 
take readings for an experiment in a semiconductor char- 
acterization laboratory. The computer logged the data and 
from them computed values for various parameters. The 
success of this application shows the feasibility of auto- 
matically operating some experiments with a computer 
system at the same time that it is servicing a variety of 
other users.’ 


Time Sharing 


Many computer users who want immediate answers to 
problems can’t afford to support a computer just so they 
can converse with it at will on a “real time”’ basis. Instead, 
they subscribe to a time-shared computer, which works 
so fast that it can take in data, perform some computa- 
tion, store the results, and print out a summary of the 
results for several users effectively simultaneously. 

Scientific experiments that can use a computer have 
various requirements; some need fast response, but many 
can tolerate delays of a few seconds. Experiments of the 
latter type can obtain the memory and logic capabilities of 
a large computer at moderate cost by means of time shar- 
ing. The experimenters may not even notice the delays if 
they last less than a few seconds during peak load 
conditions. 


Operating Experiments 


To test their reasoning in practice, Thomas Pyke, Jr., 
and the staff of the Center’s computer systems laboratories 
queried other scientists at the Bureau in search of a suitable 
experiment. The Bureau’s semiconductor characterization 
laboratory was found to be manually obtaining data for 
determining the resistivity and the Hall effect coefficient 
of semiconductor materials as a function of temperature. 
Since the experiment involved the same tedious measure- 


TIME-SHARED 
COMPUTER RUNS 
EXPERIMENTS 


John Scales keyboards instructions to a remote computer, 
which will operate this experiment and obtain data at a 
series of cryogenic temperatures. 


ments at each temperature, it was desirable and feasible 
to automate the procedure. 

Because this experiment progressed at a leisurely pace 
and could operate effectively with a computer response 
time of a few seconds, it was felt to be a good one to 
evaluate computer supervision. This would be a new 
experience also for the staff of the Bureau’s Computer 
Center in using the Mobidic computer to control condi- 
tions, initiate data acquisition, and process the data ob- 
tained from an on-line remote experiment at the same time 
it performs its more usual terminal-oriented time-sharing 
activity. 


Hall Effect Experiment 


The experimenial apparatus consisted of a long-necked 
double dewar flask, into which was inserted a long probe 
with a copper holder in which were mounted the specimen 
and thermocouples for temperature sensing. The holder 
was surrounded by heater windings. The dewars were 
positioned to place the specimen holder between the poles 
of a large electromagnet, which was energized during the 
Hall effect measurements. 

The experiment was conducted manually by pouring 
in the refrigerant (liquid nitrogen or liquid helium) into 
the space in the flask below the specimen holder, setting 
a temperature controller for the lowest temperature de- 
sired, and making the measurements. Then the temperature 
controller was set to the next higher temperature desired, 
the next set of measurements was made when thermal stabil- 
ity was attained, and so on. The scientists, Murray Bullis 
and Robert Thurber, wanted a computer program that 
would automatically step to the next temperature desired, 
obtain stability at that temperature, and then initiate the 
data acquisition procedure. 

The experiment-supervising computer program was 
written by Frank Ulmer, of the Bureau’s Computer Center. 
The additional apparatus required for computer supervi- 
sion of the experiment were, in addition to a voice-quality 
line to the computer, a computer-experiment interface and 
a teletypewriter terminal for keyboarding instructions to 
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the computer and for printing out a summary of computed 
results. This interface consists of electronic circuitry, 
assembled by Alfred Koenig, between the computer and the 
experiment, which enables the computer to read the 
thermocouple signal, control heater current, energize the 
electromagnet, control current to the specimen, and dis- 
patch to the computer the voltages obtained. 


Computer Supervision 


The experiment is started by typing at a teletypewriter 
keyboard the instructions to the computer, including the 
values for the temperatures at which measurements are 
to be made, and then turning control over to the computer. 
The computer compares the instantaneous thermocouple 
voltage with the voltage desired and sets the magnitude 
of the heater current for the desired temperature. As soon 
as stability is obtained the computer directs the interface 
to go through the data-taking routine. The interface 
transmits the data to the computer, which calculates the 
values for the Hall coefficient and the resistivity. This 
automatic calculation, an added benefit of computer con- 
trol that was facilitated by the data having been obtained 
in computer-compatible form, relieved the scientists of 
much tedious work. 

The computed values were printed immediately by the 
teletypewriter so that the trend of the experiment’s results 
could be followed. The program was written in such a way 
that the experimenter could remeasure a questionable 
value by stopping the experiment, keyboarding in new 
instructions (including temperature levels), and letting 
the computer retrace steps and complete the run as in- 
structed. An attendant was required to be present during a 
run, in the®event that any difficulty made the computer 
relinquish control, but he could perform other tasks dur- 
ing most of the four hours needed for a run consisting of 
40 data points. 


Experimental Results 


More than 20 computer-controlled measurement runs 
were made on germanium samples and an additional 10 
on indium antimonide specimens over the course of four 
months. Because two hours were needed to mount a speci- 
men in the holder and because cool-down time also was 
required for the apparatus, only one run was made per 
workday. 

It is interesting to compare the four hours needed for 
each computer-controlled run with the two or three days 
required to obtain the same data manually. Most of the 
timesaving results from the fact that data acquisition and 
recording are accomplished much more rapidly and effi- 
ciently with the aid of the computer. Also saved were the 
two days required to compute the Hall coefficient, resistiv- 
ity, and Hall mobility values from the raw data by use 
of either a slide rule or a mechanical calculator and to 
plot the results. 

Reproducibility of data obtained under computer con- 
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Robert Thurber places a probe into a dewar flask to measure 
semiconductor characteristics of materials at cryogenic 
temperatures. 


trol was such that repeated measurements at the same tem- 
perature agreed to four significant figures. Agreement with 
previously obtained manual figures was within +1 per- 
cent for resistivity values and within +2 percent for the 
Hall coefficients. 

The NBS method for computer supervision of this 
experiment is superior to systems for automatically making 
Hall effect measurements that do not stabilize the temper- 
ature before obtaining data. These systems allow the speci- 
men temperature to drift up or down slowly and make 
measurements at specified time intervals. Not only may 
gradients exist across the specimen holder, but there may 
be a significant change in temperature during the measure- 
ment in such systems. 


1 Bullis, W. M., Thurber, W. R., Pyke, T. N., Jr., Ulmer, F. H., and 
Koenig, A. L., Use of a Time-Shared Computer System to Control a Hall 
Effect Experiment, Nat. Bur. Stand. (U.S.), Tech. Note 510 (Oct. 1969). 
Available from the Superintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402, for 50 cents. 


NEW FORM OF HYDROGEN 
ROCKET FUEL STUDIED 


Liguip Hyprocen Is Usep ExTENSIVELY as a rocket fuel 
because of its high specific impluse with oxidizers such as 
oxygen or fluorine. However, it presents difficulties in 
handling, storage, and use, and is highly flammable. Re- 
cent work by D. E. Daney of the NBS Institute for Basic 
Standards and A. S. Rapial, an International Atomic En- 
ergy Agency Fellow from India working at NBS, has 
produced gelled slush hydrogen which reduces many of 
these problems." ? The new substance is a mixture of solid 
hydrogen suspended in a gel of liquid hydrogen at a 
temperature of 13.8 K. This work, sponsored by NASA, 
IAEA, and the University of Colorado, was conducted at 
the NBS Boulder (Colo.) Laboratories. 

The disadvantages of liquid hydrogen when used in 
rockets include high venting rates with attendant safety 
hazards; stringent insulation requirements; low density, 
which necessitates large tanks; low latent heat; tempera- 
ture stratification, which may increase boil-off; and slosh- 
ing in the tanks, which contributes to flight instability. 
There is also great difficulty in gauging the contents of a 
tank under zero gravity conditions. Some of these prob- 
lems can be reduced or eliminated by the use of gelled 
liquid hydrogen, others by the use of slush hydrogen, but 
each form has its own limitations. A combination of the 


A. S. Rapial adjusts the gelled slush hydrogen generator 
he helped construct. 
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two forms retains most of the advantages of each and 
reduces the problems. 

Gelled hydrogen diminishes the difficulties associated 
with liquid sloshing and gauging, but there is a degrada- 
tion of the fuel value when the less energetic gelling agents 
are used. Slush hydrogen has a higher density than the 
liquid, so smaller tanks can be used. Thermal stratification 
is eliminated in the slush, and the higher heat-sink capa- 
bility means less insulation and venting is needed for a 
given storage time. Slush alone has the disadvantage of 
sloshing in the tanks, making gauging difficult. 

The combination of gelled and slush hydrogen gives 
a fuel which has all the above advantages over the liquid 
and slush forms and also reduces the degradation factor, 
since only the liquid portion of the slush need be gelled. 
A smaller amount of gelling agent can then render a given 
amount of slush semi-solid, resulting in a net gain in 
specific impulse over an equal amount of gelled liquid. 

Both the gelled slush and the gelled liquid are semi- 
solid gelatinlike substances, but they behave differently: 
when heat leaks in through the storage tank walls. The 
gel slush consists of particles of hydrogen “ice” mixed 
with hydrogen liquid all bound together within the gel 
matrix structure. As heat enters, the mixture tends to first 
become more liquid, as the “ice” melts and dilutes the gel, 
and then when the “ice” crystals are all gone, the liquid 
begins to evaporate. This makes the gelling agent concen- 
tration rise again, and the structure becomes more rigid. 
In the case of liquid hydrogen gel, only the second phase 
is encountered; that is, heat causes the liquid to evaporate 
and makes the gel structure more rigid. 

Since liquid hydrogen is a poor solvent, conventional 
long-molecular-chain gelling agents cannot be used. Any 
substance capable of surface interaction with the liquid 
would be a potential additive, provided it can be produced 
in the form of extremely small particles. Other desirable 
qualities of the agent are high specific impulse and ease 
of evaporation upon heating. The agent used in the NBS 
experiments was a commercial form of pyrogenic silica 
powder, but it satisfies only the size requirement; its par- 
ticle size is about 7 nm (less than 0.3 millionths of an 
inch). It would appear that the results of the present work 
can be extended to other agents more compatible with the 
demands of rocket fuels, such as solid methane or other 
low order aliphatic hydrocarbons, which evaporate easily 
and would not tend to clog nozzles and valves. 

The apparatus that produced the gelled slush is a spe- 
cially built double-chambered dewar inside a larger shield- 
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ing dewar. The silica powder was placed in the, lower 
chamber and cooled. The slush was generated in the upper 
chamber and accumulated until the solid fraction 
amounted to about 40 percent of the total mixture. Then 
it was allowed to enter the lower chamber and mix with 
the silica to form the gelled slush. After stirring, about 
30 percent of the mixture was solid hydrogen, and the 
rest gelled liquid. 

Tests made on the gelled slush in the dewar vessel in- 
cluded a measurement of weight-bearing capacity, ac- 


- complished ‘by lowering plumb-bobs—glass cylinders 6 


mm in diameter and weighing from 2.3 to 10 grams—onto 
the surface of the mixture. Such a measurement can be 
correlated with the yield strength of the material, which 
is useful for estimating flow characteristics. 


1 Rapial, A. S., Preparation and Characterization of Slush Hydrogen Gel, 
M.S. Thesis, University of Colorado, Boulder (1969). 

2 Rapial, A. S., and Daney, D. E., Preparation and Characterization of 
Slush Hydrogen and Nitrogen Gels, Nat. Bur. Stand. (U.S.), Tech. Note 378 
(May 1969). 


CRYOELECTRONICS ACTIVITY ESTABLISHED 


A CRYOELECTRONICS SECTION has been established in the 
NBS Institute for Basic Standards. The new organization 
will explore the application of superconductivity and other 
low temperature phenomena to the development of 
improved techniques and instruments for measuring elec- 
trical quantities, including fundamental constants. Par- 
ticular effort will be directed to utilizing this new 
technology in the improvement of standards and the 
advancement of measurement science. Located in the 
Cryogenics Division at the NBS Boulder (Colo.) labora- 
tories, the Section will be under the direction of Robert A. 
Kamper. 

As its name implies, cryoelectronics is a marriage of 
cryogenic and electronic disciplines which promises to 
develop a unique and dramatic new technology. The cryo- 
genic regime involved is, in general, that temperature 
range where certain materials exhibit no electrical resist- 
ance to the flow of direct current and very little to low 
frequency alternating current. This phenomenon of super- 
conductivity takes place in nearly all cases at temperatures 
below 20 K; hence, liquid helium, which boils at 4.2 K, 
is used to furnish the ultra-low temperature. 

Superconductivity was discovered in 1911 by the Dutch 
scientist Heike Kamerlingh Onnes shortly after he suc- 
ceeded in liquefying helium. Today, superconductors are 
used to build tremendously powerful electromagnets often 
having fields in excess of 200 000 gauss—about 400 000 
times greater than the earth’s magnetic field. These mag- 
nets are used in maser amplifiers to detect minute quanti- 
ties of radiation in the microwave and infrared regions of 
the electromagnetic spectrum. Because of its exceptionally 
low noise level, the maser amplifier is now well established 
in radioastronomy, radar, and infrared spectroscopy ap- 
plications. A superconducting linear accelerator is pres- 
ently under construction and electrical losses are expected 
to be so small that operation will be possible at power 
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levels unattainable at normal ambient temperatures. 

Other new and unique applications of superconductivity 
are being considered. One is a train levitated above its 
tracks by powerful magnets thereby reducing wheel fric- 
tion and permitting speeds up to 200-300 miles per hour. 
Another is a magnetometer so sensitive that it can detect 
minute changes in the magnetic fields generated by elec- 
trical currents in the human brain and heart. Still another 
is the transmission of enormous amounts of electrical 
power over small-size underground cables with very little 
energy loss. Further applications include extremely ac- 
curate, magnetically suspended gyroscopes, small-size and 
very fast acting computer switching elements, ultrasensi- 
tive gravimeters to detect slight changes in the force of 
gravity, and simple, low-cost computer memories. 

Because cryoelectronics shows great potential for the 
future, a variety of instrument applications will be ex- 
plored by the new Section. One particularly interesting 
phenomenon that will be examined is the Josephson effect, 
which occurs where a weak link is formed between two 
superconductors. In practice this link can be made quite 
simply by touching together two pieces of superconducting 
metal that have been exposed to normal atmospheric cor- 
rosion so as to form a thin insulating layer on the metal. 
Pairs of superconducting electrons then are able to “tun- 
nel” across the insulating barrier, giving rise to a current, 
but with no attendant voltage drop. A particularly unique 
property is that radiation is emitted at a discrete frequency 
when a given voltage is imposed on the junction. 

The Josephson effect is clearly a rich source of potential 
cryoelectronic devices and measurement techniques. Ac- 
cordingly, it will be examined in particular detail by the 
NBS Cryoelectronics Section for new and novel applica- 
tions such as submillimeter wave technology, very low 
temperature (below 1 K) thermometry, and precise volt- 
age measurement. 


The NSRDS was established to make critically evaluated 
data in the physical sciences available to science and tech- 
nology on a national basis. The NSRDS is administered 
and coordinated by the NBS Office of Standard Reference 
Data. 


ATOMIC TRANSITION PROBABILITIES 


NSRDS-NBS-22, Atomic Transition Probabilities (A 
Critical Data Compilation) Volume II, Elements Sodium 
Through Calcium (306 pages, $4.50), by W. L. Wiese, 
M. W. Smith, and B. M. Miles, is the most recent publica- 
tion in the NSRDS series. Volume II is the second part 
of a continuing effort that critically evaluates and com- 
piles atomic transition probabilities. It contains about 
5000 spectral lines of the second ten elements. 

The data are presented in separate tables for each ele- 
ment and for each stage of ionization. For each ion, the 
transitions are normally arranged according to multiplets, 
supermultiplets, transition arrays, and increasing quantum 
numbers. Allowed and forbidden transitions are listed 
separately. For each line, the transition probability for 
spontaneous emission, the absorption oscillator strength, 
and the line strength are given along with spectroscopic 
designation, wavelength, statistical weights, and energy 
levels of the upper and lower states. In addition, the esti- 
mated accuracy and source are indicated. Short introduc- 
tions precede the tables for each ion; these discuss the 
justification for the choice of the adopted data and for 
the accuracy rating. 

A general introduction to this volume contains a detailed 
exposition of the critical factors entering into each major 
experimental and theoretical method. The introduction 
also includes a general critical assessment of the widely 
used Coulomb approximation and a number of illustrative 
examples for the exploitation of regularities or systematic 
trends among oscillator strengths. 

The first volume, NSRDS-NBS-4, Atomic Transition 
Probabilities, Vol. I, Hydrogen Through Neon: (169 
pages, $2.50), by W. L. Wiese, M. W. Smith, and B. M. 
Glennon (B. M. Miles) contains about 4000 critically 
evaluated transition probabilities for allowed and for- 
bidden lines of the lightest ten elements. Its tables of recom- 
mended values are also presented with estimated accuracies 


and with an extensive discussion of the evaluation process. 
Both volumes follow the same approach and organization. 


POLISH STANDARD REFERENCE DATA SYSTEM 


The occasion of the International Symposium on Numer- 
ical Reference Data for Science and Technology, held in 
Warsaw, Poland, August 29-30, 1969, under the auspices 
of ICSU-CODATA (Committee on Data for Science and 
Technology of the International Council of Scientific 
Unions) served as the medium for the announcement that 
the Polish Academy of Sciences and the (Polish) National 
Board for Quality Control and Measures are instituting a 
National Standard Reference Data program to be devel- 
oped along the lines of the U.S. Standard Reference Data 
System. Initially, a small office of Standard Reference 
Data is being established with the aim of developing, dur- 
ing the period 1974 to 1976, a Polish National Standard 
Reference Data System. This system, when fully estab- 
lished, will consist of a national data center, a scientific 
council named by the Polish Academy of Sciences, and 
decentralized data compilation activities within industrial 
and research institutes. The Polish NSRDS is to involve 
the cooperation not only of research laboratories, but also 
groups of scientists from many types of institutions, as 
well as individuals who are qualified and interested in 
compiling evaluated numerical reference data. 

The scope of properties of materials will be similar to 
that of the program in the United States. At first, numeri- 
cal data will be compiled only for reproducible materials 
of known origin and composition. The Polish NSRDS 
aims to maintain close international and bilateral rela- 
tions with foreign data systems. Primarily, the system 
will act as a recipient and a relay point of data, and will 
produce data only in certain selected narrow fields for 
which Polish scientists and their research laboratories 
have specific qualifications and for which the country has 
a specific need. 

The progrem will be concerned with six major tech- 
nical areas similar to those of the U.S. NSRDS. These 
areas were identified as: 

1. Fundamental Constants and Properties 

2. Atomic and Molecular Properties of Pure Substances 

3. Thermodynamic and Transport Properties 
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4. Solid State Properties 

5. Chemical Kinetics Data 

6. Mechanical Properties 
Three levels of reliability of data of the products of the 
PNSRDS were foreseen: 

1. Reference Data 

2. Recommended Reference Data 

3. Standard Reference Data 

This program was announced by Z. Ostrowski, Presi- 
dent of the National Board for Quality Control and 
Measures, which is the responsible organization for the 
Polish NSRDS. T. Plebanski has been assigned responsi- 
bility for the initial small office of Standard Reference 
Data. The organization headquarters is in Poznan. 


INTERNATIONAL COMPENDIUM OF NUMERICAL DATA 
PROJECTS 


The Committee on Data for Science and Technology 
(CODATA) has issued a comprehensive compendium and 
worldwide survey and analysis of those centers that com- 
pile, evaluate, and publish numerical data for science 
and technology. The organization and scope of more than 
150 data centers and projects in 26 countries are de- 
scribed in detail, and their publications are listed and 
reviewed. The centers and their output are arranged in 
the compendium according to six broad property cate- 
gories: nuclear; atomic and molecular, including spec- 
troscopy; solid state; thermodynamics, including 
transport and solution properties; chemical kinetics; and 
other properties, including gas, chromatographic, and 
optical properties. Approximately 120 handbooks are also 
listed in the compendium. These cover the above property 
categories, as well as others such as biology, the earth 
sciences, and analytical chemistry. Sources of interna- 
tionally approved units, symbols, constants, and nomen- 
clature are detailed. There is an author index, subject 
index, country index, and a listing of international proj- 
ects and international unions. The /nternational Com- 
pendium of Numerical Data Projects may be ordered from 
Springer-Verlag: 

175 Fifth Avenue 
New York, N.Y. 10010 or 


1 Berlin 33 
Heidelberger Platz 3 


BIBLIOGRAPHY OF ION-MOLECULE REACTION RATE DATA 


The JILA Information Center, at the University of 
Colorado, Boulder, has issued JILA Information Report 
No. 9, Bibliography of Ion-Molecule Reaction Rate Data, 
by George A. Sinnott. This Bibliography extends the 
JILA Information Center coverage of low energy atomic 
collision phenomena to include ion-molecule reaction rate 
data. This material should be of particular interest to 
workers in the field of aeronomy, as well as to investiga- 
tors of ion-molecule processes. The bibliography was com- 
piled by a search of the open, published literature for 
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-those papers that contain original experimental data on 


ion-molecule reaction cross-sections or rate constants. In 
particular, the processes searched for were: positive and 
negative ions, either charge exchanging or heavy particle 
exchanging with neutral molecules or atoms; excited 
neutrals reacting with neutrals to create ionized species; 
and ion-ion reactions. Cross-section data are listed where 
kinetic energies of the molecules or atoms were 10 elec- 
tron volts or less. Copies of the bibliography may be 
obtained from the JILA Information Center, University 
of Colorado, Boulder, Colo. 80302. 


STANDARD X-RAY DIFFRACTION POWDER PATTERNS 


Section 7 of NBS Monograph 25, Standard X-Ray 
Diffraction Powder Patterns’ (190 pages, $1.50), was 
issued September 1969. The authors are Howard E. 
Swanson, Howard F. McCurdy, Marlene C. Morris, and 
Eloise H. Evans. This is the latest in a series of publica- 
tions containing information on x-ray diffraction powder 
patterns. In this installment, standard x-ray diffraction 
powder patterns are presented for 81 substances. Of these 
patterns, 45 represent experimental data, and 36 are cal- 
culated. The information is gathered, evaluated, and in 
part, generated by laboratory measurements at NBS as 
part of a continuing program to extend and update the 
powder diffraction file—a compilation of patterns from 
many sources. The program is under the auspices of the 
Joint Committee on Powder Diffraction Standards. This 
committee, which partially supports the NBS work, is made 
up of representatives of the American Society for Testing 
and Materials, the American Crystallographic Association, 
the (British) Institute of Physics, and the National Asso- 
ciation of Corrosion Engineers. 

The experiment-based x-ray powder diffraction patterns 
in the present publications were obtained with a Geiger or 
proportional counter x-ray diffractometer, using samples 
of high purity. All d-values were assigned Miller indices, 
determined by comparison with computed interplanar 
spacings and from consideration of space group extinc- 
tions. The densities and lattice constants were calculated, 
and the refractive indices were measured wherever possi- 
ble. The calculated x-ray powder diffraction patterns were 
computed from published crystal structure data. Both 
peak-height and integrated intensities are reported for the 
calculated patterns. A cumulative index covers the con- 
tents of all seventeen publications in this series. 

The first ten publications in the series were NBS Circu- 
lar 539, Standard X-Ray Diffraction Powder Patterns, 
Volumes 1 through 10. Information on these is available 
from Mr. H. E. Swanson, Materials Bldg. A221, National 
Bureau of Standards, Washington, D.C. 20234. The next 
six publications in the series were sections 1 through 6 
of NBS Monograph 25:1 Sect. 1, 40 cents; Sect. 2, 35 
cents; Sect. 3, 40 cents; Sect. 4, 55 cents; Sect. 5, 55 
cents; and Sect. 6, 60 cents. 


ANALYSES OF OPTICAL ATOMIC SPECTRA 


Bibliography on the Analyses of Optical Atomic Spec- 
tra—Section 4: *La—“Lu, *Ac-Es' (56 pages, 55 
cents), by Charlotte E. Moore, is the fourth and concluding 
section of a bibliography on analyses of atomic spectra cov- 
ering the entire periodic table. In this installment, prepared 
at the NBS Office of Standard Reference Data, an attempt 
is made to satisfy the persistent demand for information 
on the rare-earth spectra, by presenting bibliographical 
guidance for all elements of the lanthanide series and of 
the actinide series through einsteinium. The references for 
lanthanum and actinium, which also appear in Section 3 
of the bibliography, are repeated here because of the rare- 
earth structural features that their spectra exhibit. A 
selected list of general references is also included. 

Primary responsibility for the NBS program that led 
to the publication of the first three volumes of Atomic 
Energy Levels (which appeared in 1949, 1952, and 1958, 
and for the four Sections of the Bibliography) has rested 
on Charlotte E. Moore. Upon her retirement, responsibility 
for continuing the program was given to William C. 
Martin, Chief of the NBS Spectroscopy Section, who is in 
charge of the preparation of Atomic Energy Levels, 
Volume 4. 


HIGH TEMPERATURE SCIENCE 


A new journal, High Temperature Science, has been 
established under the editorship of John L. Margrave of 
Rice University. Published by Academic Press (New 
York), this journal is intended to include articles that 
report new and original research in various areas of high- 
temperature chemistry, physics, ceramics, and related 


areas.,In more detail, the coverage is intended to include 
thermodynamic and structural studies of high-temperature — 
systems by mass-spectrometric, optical, x-ray or electron 
diffraction, electrochemical, and other techniques; phase 
diagrams; flame and explosion phenomena; electric arc 
chemistry and physics; molten salt properties; new syn- 
thetic methods; high-temperature, high-pressure phe- 
nomena; novel approaches to the generation, measure- 
ment, and control of high temperatures; exploding wires; 
imaging techniques; special modifications of devices and 
techniques for use at high temperatures; shock waves; 
solid-state studies; energy conversion processes; materials 
science; and related theoretical developments in thermo- 
dynamics, kinetics, quantum mechanics, or statistical 
mechanics. 

Professor Margrave is assisted in the editorial duties 
by an international staff of high-temperature scientists 
including A. M. Alper, Towanda, Pa.; Leo Brewer, Ber- 
keley, Calif.; K. D. Carlson, Cleveland, Ohio; D. Cubic- 
ciotti, Menlo Park, Calif.; Tormod Forland, Nairobi, 
Kenya; P. W. Gilles, Lawrence, Kans.; Paul Goldfinger, 
Brussels, Belgium; A. V. Grosse, Philadelphia, Pa.; L. 
V. Gurvich, U.S.S.R.; Hans Nowotny, Wien, Austria; 
Harald Schaefer, Westphalia, Germany; A. W. Searcy, 
Berkeley, Calif.; and R. J. Thorn, Argonne, IIl. 

Contributions from authors throughout the world, writ- 
ten in English, should be submitted in triplicate to the 
Editor, Professor Margrave, Department of Chemistry, 
Rice University, Houston, Tex. 77001. Those interested in 
subscriptions should contact the offices of the Academic 
Press in New York City. 


1 Available from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402, for the price indicated. 


FLOW TECHNIQUE MEASURES GASEOUS DIFFUSION 


A FLow TECHNIQUE FOR MEASURING GAsEoUS DIFFUSION 
coefficients * has been developed by S. P. Wasik and K. E. 
McCulloh of the NBS Institute for Materials Research. 
Diffusion coefficients may be determined by this new 
method from cryogenic temperatures to 600 K. 

Accurate knowledge of molecular diffusion coefficients 
and their temperature dependence is important in obtain- 
ing fundamental information on forces between unlike 
molecules. Until recently most diffusion measurements 
were conducted over small temperature intervals because 
conventional methods require thermostatting of large 
systems. 

The apparatus developed at the Bureau is compact, 
simple, and may be immersed in either a liquid cryogen or 
placed in a furnace. 

The system consists of a copper-tubing column, carrier 
and sample gas sources, controlled temperature environ- 
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ment, and various regulators and thermodetectors. A trace 
amount of one gas or vapor is injected into a carrier gas 
stream of different composition flowing through a column 
at constant flow rate. The concentration profile of the 
sample gas is determined by thermal conductivity detec- 
tors at two points downstream from the point of sample 
injection. The use of two detectors eliminates the need for 
a zero time correction and permits accurate time measure- 
ments. The diffusion coefficient is calculated from the di- 
mensions of the recorded peaks and the time required for 
the peak maximum to travel the measured distance between 
the two detectors. An expression was derived from these 
experiments to explain spurious peaks resulting from 
contaminants. 


1 Wasik, S. P., and McCulloh, K. E., Measurements of gaseous diffusion 
coefficients by a gas chromatographic technique, J. Res. Nat. Bur. Stand. 
(U.S.), 73A (Phys. and Chem.), No. 2, 207-211 (Mar.—Apr. 1969). 
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CONFERENCE “: PUBLICATION Sitofs 


SILICON DEVICE PROCESSING SYMPOSIUM 


A Symposium on Silicon Device Processing will be held 
at the Bureau’s Gaithersburg, Md., site on June 2-3, 
1970. Joining the Bureau in sponsoring this event is Com- 
mittee F-1 on Materials for Electron Devices and Micro- 
electronics of the American Society for Testing and 
Materials. The Symposium’s purpose is to bring together 
people involved in silicon device technology to discuss 
today’s techniques for processing and characterizing semi- 
conductor materials. 

The theme of the Symposium is the interdependence of 
materials, techniques, facilities, and measurements in sili- 
con device technology. It will be opened with five invited 
papers—critical reviews by well-known authorities in the 
areas of silicon crystal growth, surface preparation, diffu- 
sion, epitaxy, and silicon oxides and nitrides. Subsequent 
sessions will emphasize the measurement methods involved 
in the techniques and facilities used for the processes of 
epitaxy and diffusion, the properties and characterization 
of such materials, and surface preparation techniques. 
Another session will be devoted to the interdependence of 
unit processing operations. 

Persons wishing more information about this Sym- 
posium should write C. P. Marsden, Rm. B320, Instru- 
mentation Bldg., National Bureau of Standards, Washing- 
ton, D.C. 20234. 


SCHEDULED NBS-SPONSORED CONFERENCES 


Each year NBS sponsors a number of conferences 
covering a broad range of topics in science and technology. 
The conferences listed below are either sponsored or co- 
sponsored by NBS and will be held at the Bureau’s 
Gaithersburg, Md., facility unless otherwise indicated. 
These conferences are open to all interested persons unless 
specifically noted. If no other address is given, inquiries 
should be sent to the person indicated below in care of 
Special Activities Section, Room A600, Administration 
Building, National Bureau of Standards, Washington, D.C. 
20234. 


Twelfth Scintillation and Semiconductor Counter 
Symposium. Mar. 11-13. Cosponsors: IEEE (Nuclear 
Science Group) ; Atomic Energy Commission. Contact: 
Louis Costrell (NBS Center for Radiation Research) . 

Performance of Masonry Structures. Mar. 16-18. 
Cosponsors: National Concrete Masonry Association; 
Structural Clay Products Institute. Contact: Robert 
Dikkers (NBS Building Research Division). 
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Second IEEE Transducer Conference. May 4-5. 
Sponsor: IEEE (Group on Industrial Electronics and 
Controlled Instrumentation). Contact: Paul Lederer 
(NBS Electronic Technology Division). 

Silicon Device Processing. June 2-3. Cosponsor: Amer- 
ican Society for Testing and Materials (Committee F— 
1). Contact: C. P. Marsden (NBS Electronic Technology 
Division). 

1970 Conference on Precision Electromagnetic 
Measurements. June 2-5. Cosponsors: IEEE (Group 
on.Instrumentation and Measurement) ; International 
Scientific Radio Union (U.S. Commission 1). Contact: 
George Goulette, Bureau of Continuation Education, 
University of Colorado, Boulder, Colo. 80302. To be 
held at NBS in Boulder, Colo. 

1970 Standards Laboratory Conference, Innovative 
Metrology—Key to Progress. June 15-17. Sponsor: 
National Conference of Standards Laboratories. Call 
for papers (deadline January 30): R. J. Barra, Mail 
Stop 550, Westinghouse Defense and Space Center, 
P.O. Box 746, Baltimore, Md. 21203. For other informa- 
tion, contact: H. L. Mason (NBS Institute for Basic 
Standards). 


LASER SEMINAR NOTES PUBLISHED 


A summary of lectures given at an NBS seminar on 
laser power and energy measurements has been published 
by the U.S. Government Printing Office.’ This relatively 
new field presents a wide variety of problems. A con- 
siderable number of devices are required to handle the 
large power and energy ranges to be measured, and there 
are significant difficulties in scaling and intercomparing 
to insure consistency of measurements at the various levels. 

One section of the publication shows how the be- 
havior of calorimeters is predictable from the boundary 
value problem for heat flow in the calorimeter. Another 
section deals with energy measurements, emphasizing the 
liquid cell calorimeter and its application in testing other 
devices. Other sections discuss the comparison of the 
liquid cell calorimeter with power measuring devices; 
devices for measurements of cw power levels from 1 watt 
to 5 kilowatts; and the treatment of data, again primarily 
with respect to the liquid cell calorimeter. Many practical 
considerations of laser power and energy measurements 
are discussed. 

1 Jennings, D. A., West, E. D., Evenson, K. M., Rasmussen, A. L., and 
Simmons, W. R., Laser Power and Energy Measurements, Nat. Bur. Stand. 
(U.S.), Tech. Note 382, 64 pages (Oct. 1969), 65 cents. Available from 


Superintendent of Documents, U.S. Government Printing Office, Washington, 
D.C. 20402. 
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NBS TIRE RESEARCH PROG 


Motorists to Benefit from Research for DOT 


The NBS Office of Vehicle Systems Research is conduct- 
ing a multifaceted study of automotive tires.’ This is one 
of three programs being pursued by the OVSR for the 
Department of Transportation; the others are on auto- 
motive braking systems? and on occupant restraint sys- 
tems *—seatbelts, for example. The Bureau has been in- 
volved in automotive research for half a century; most of 
the previous work was reported directly to other Gov- 
ernment agencies and aided the consumer only indirectly. 

The present work is sponsored by the Department of 
Transportation specifically to aid and protect the car owner 
and passengers. It will provide the technical basis enabling 
DOT to update the mandatory Federal tire safety standards 
and to set up a uniform quality grading system (the 
UQGS) for tires. Manufacturers will be required to grade 
their tires on the basis of this system, enabling the car 
owner to make an informed choice at the time of purchase. 

Tire tests set up by the Federal Government and by 
trade and professional groups are used by the Govern- 


ment, tire manufacturers, and auto manufacturers. Tire 
characteristics appraised by these tests are endurance, high 
temperature performance, tread wear, traction, and im- 
pact resistance. The Bureau is investigating the tests used, 
some of which will be included in modified form in its 
recommendations for the new safety standard and for the 
UQGS. Following are descriptions of investigations from 
which significant results are expected. 


Tests on the Endurance Wheel 


Many tests for tire endurance and for resistance to heat 
failure are performed on the “NBS wheel,” a large steel 
wheel 1/300 of a mile (5.36 m) in circumference. Such a 
wheel was used at NBS as early as 1920 * and another one 
of the same size is part of the Bureau’s new endurance test- 
ing facility. This wheel is driven at an adjustable speed, 
with up to four tires running against it, under loads simu- 
lating the weight of a vehicle. 


THEN: 1922 Measurements of driver reaction time and tire 
traction in braking used distance between pistol shot marks and 
stopping point. First shot instructed driver to apply brakes and 
second. marked actual point of application. Distance car traveled 
after application was measured. 
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NOW: Tire traction measurements use more modern devices, such 
as the skid trailer. Water is sprayed in front of a wheel, and as its 
brakes are applied speed, torque generated, and distance are 
automatically recorded. 
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Tire endurance and heat sensitivity are tested on 
equipment using the “NBS wheel.” Weights being 
positioned by Dallas Rhodes determine the loading 
on a tire. 


For endurance testing the speed is kept low—50 mph— 
and the tire is run under specified loads for 2500 miles 
(50 hours, or about 2 000 000 cycles) or until failure, 
which usually results from cracks and separations in the 
sidewalls. Many tires last the whole 50 hours without show- 
ing any sign of failure. 

Tires run at greater speeds and loads typically fail 
sooner (within about 700 miles) and in different modes, 
usually by tread stripping or chunking—throwing off of 
chunks of rubber. These failures are believed to result 
from the higher tire temperatures reached with the greater 
rate of tire flexing. High speed running on the endurance 
wheel is regarded as testing sensitivity to high temperature 
and is so identified in many of the tests using the NBS 
wheel.® 


Tread Wear 


Tread wear is not specified in tire safety standards, but 
is of great economic importance to the consumer and will 
be an essential part of the UQGS. Tread wear for tires 
under test at NBS is projected from tread depth measure- 
ments made during road tests over a variety of road sur- 
faces and involving a number of different maneuvers. 


Traction 


The Bureau is studying tire traction in order to set a 
requirement for a traction safety standard. This presents 
some difficulty because any measurement of traction is 
influenced by road surface characteristics and by weather 
conditions. 

Traction is assessed at the Bureau and elsewhere by use 
of skid trailers to measure the sliding coefficient of friction 
between the tire and the road surface. The trailer is pulled 
by a truck carrying recording equipment and a water 
delivery system; the road ahead of one of the trailer 
wheels is flooded and then that wheel’s brakes are locked 
for a few seconds. Special-tread tires are used to obtain 
braking coefficients for the road surface and for comput- 


January 1970 


ing, by comparison, the coefficients for other tires. 

Surprisingly, the coefficients of friction found with the 
skid trailer do not predict the stopping ability of a tire on 
various surfaces or its cornering ability. In its search for 
answers the Bureau has studied the other methods used 
in industry, including locking vehicle brakes on a test 
track, measuring vehicle speeds for spin out on a standard 
curve, and measuring the forces exerted by trailer wheels 
that are set to toe out. 

A promising approach results from recognizing that the 
usual 3-second brake application doesn’t create realistic 
temperature patterns in and around the tire-road contact 
area. The Bureau is now attempting to determine the con- 
tinuously changing braking coefficients as the vehicle is 
decelerated from 55 to 10 mph in 5 to 7 seconds. Instru- 
mentation is being devised for controlling truck and skid 
trailer deceleration to simulate such braking patterns. 


Impact Resistance 


Tire damage as a result of running over objects on the 
road or traversing uneven surfaces can catastrophically 
destroy a tire and cause accidents. Such impacts rupture 
the fabric that gives the tire carcass its strength or destroy 
the adhesive bond between the fabric and the rubber, 
which eventually will cause the tire to blow out. Even if 
only one ply is ruptured, flexing at the break will lead 
eventually to failure of the remaining plies if the tire is 
kept in use. 

A tire’s ability to withstand damage from impacts is 
an essential part of the present safety standard. It is meas- 
ured in the laboratories of industry by a machine that 
advances a steel rod into the tread of the inflated tire at a 
rate of 2 inches per minute until failure results. The impact 
resistance is expressed as the penetration energy that 
finally produces rupture. 

NBS believes that speed of penetration also is an im- 
portant factor. Accordingly, the Bureau is using an im- 
pact tester which can penetrate the tire at speeds up to 
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Top: The tread depth of a tire is measured by Glenn Ludwig prior 
to aroad test. It will be measured at regular intervals during the 
test. Bottom: The experimental ultrasonic mapper used by 
Nathaniel Williams scans from sidewall to sidewall to locate 
foreign objects or defects. 
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30 000 inches per minute. The speed can be selected 
to simulate the movement into and out of the tire of 
objects run over at vehicle speeds up to 60 mph. 

The NBS impact machine’s hydraulic ram is topped 
by a piezoelectric pressure sensor and a probe—the part 
that actually impacts the tire. Experimental probes simulate 
a variety of road hazards—stones from %4 to | inch in 
diameter, edges of potholes, and train tracks, for example. 

The impact machine is not being used at NBS to in- 
tentionally rupture the specimens. Instead, when the con- 
ditions that just produce damage are identified, the next 
tires are subjected to less stress and are then examined 
and run on the endurance wheel to see if the tire fails 
where impacted. 


Searching for Latent Defects 


Obvious tire defects can be found by inspection, but 
not so latent defects—such as a weak spot in the fabric 
or an area of poor textile-rubber adhesion. Both manu- 
facturer and consumer would like to identify such tires 
and keep them from being sold. The OVSR has been ex- 
perimenting with an ultrasonic technique and with a 
uniformity measuring device for use in finding hidden 
flaws and latent defects. The methods being used by the 
OVSR could lead ultimately to new product inspection 
methods for industry. 


Ultrasonic Technique 


Sonarlike techniques are used in the ultrasonic ap- 
paratus, which was designed by the Air Force and now 
is on loan to the OVSR for testing and further develop- 
ment. The tire being tested is supported partly submerged 
in water, with a piezoelectric transducer immersed inside 
the tire and a sensor just outside the tire body. A 450-kHz 
signal is emitted in constant-amplitude pulses by the inside 
transducer and picked up by the sensor, just across the 
tire wall. The two transducers are linked so they scan 
across the tire together—down the sidewall from below 
one bead, across the tread, and up nearly to the other 
bead—while the tire is turned through seven revolutions. 

The signal passing through the tire is obtained as the 
receiving transducer output; it is amplified and recorded 
on a stripchart to show sonic transmissivity of the tire 
wall for positions along the scan. Foreign bodies and 
voids affect the transmissivity and their locations are 
mapped by this method. 

Although the ultrasonic method has the advantage of 
being nondestructive, it is too slow for production line 
testing and now is of interest primarily to research lab- 
oratories. When perfected, however, it could be useful for 
testing special tires, such as those for aircraft and for 
off-the-road use, which are much more expensive than 
passenger car tires. 

Visual examination does not disclose defects in all tires 
in which a fault is mapped. Some such tires are being 
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run on the endurance wheel to find out if the tire fails 


or if a visible fault eventually appears where the anomaly 
was previously mapped. This area of investigation should 
show if there is any promise in finding latent defects 
by ultrasonic testing. 


Dimensional Uniformity of Tires 


Nonuniformity of tires is recognized by manufacturers 
of automobiles and of tires as impairing ride quality. 
Tests of radial force variation are now in use by tire 
manufacturers to ensure that their tires meet the require- 
ments of the auto manufacturers. 

An experimental test apparatus at NBS determines the 
dimensional uniformity of the tire by running it in contact 
with a wheel simulating the road. The machine maintains 
the axles of the tire and of the road wheel at a fixed sepa- 
ration, unlike the case in actual use, in which the load is 
constant but the road-to-axle distance can vary. 

Changes in the compressive forces generated by non- 
uniformities passing between the tire and the road wheel 
are sensed by strain gages supporting the road wheel 
journals. The signals, which show the variations in radial, 
transverse, and tangential forces, are recorded and broken 
down into their first ten harmonics for analysis. 

The Bureau is interested in dimensional variations as a 
key to building tires that will meet the requirements for 
use on the highways of the future. This is of increasing 
importance, because highway tires may eventually be ex- 
pected to be capable of operating safely at speeds of 125 
mph and higher. 


Results of Program 


The NBS program will provide the Department of 
Transportation with information on which to base possible 
changes in the mandatory tire safety standards. Also, some 
time in the future the OVSR will make recommendations 
for an improved test of resistance to impact damage and 
for changes to upgrade other parts of the present standards. 

The second product of this project—the uniform quality 
tire grading system—will be more novel. Quality grading 
tests are being designed to grade the tires on a relative 
basis with respect to each of the several performance- 
related properties. Exactly what characteristics will be 
included and how they will be weighted are still under 
study. 


1 Results of this ongoing program will be announced in future issues of 
appropriate journals. 

* Braking systems research program, Nat. Bur. Stand. (U.S.), Tech. News 
Bull. 53, 127-129 (June 1969). 

® Dummies evaluated for seatbelt testing, Nat. Bur. Stand. (U.S.), Tech. 
News Bull. 53, 36-37(Feb. 1969). 

* Holt, W. L., and Wormeley, P. L., Power losses in automobile tires, Tech. 
Papers NBS 16, 451-461 (Dec. 30, 1921). 

° SAE J918b, Passenger Car Tire Performance Requirement and Test 
Procedures, Soc. Auto. Engs., Inc. (New York, N.Y. Dec. 1966). 
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Upper: Byron Everhart removes a “stone” from the tire impact 
tester to replace it with the “edge of a chuckhole.” A transducer 
records instantaneous pressures during bump-and-return cycles as 
brief as 10 milliseconds. Lower: This machine, used by Robert 
Pizer, measures the stress nonuniformity of tires, which is related to 
the vibrational performance on vehicles. 
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In the fall of 1965 the Secretary of Commerce established 
the NBS Center for Computer Sciences and Technology to 
carry out the Secretary’s responsibilities under the Brooks 
Bill (Public Law 89-306, passed October 30, 1965). The 
Center, under the direction of H. R. J. Grosch, provides 
leadership and coordination for government efforts in the 
development of voluntary commercial information proc- 
essing standards, develops recommendations for Federal 
information processing standards, performs required re- 
search and analysis, and provides scientific and technical 
support and consultative assistance in the field of com- 
puters and information processing to Federal agencies. 
These Notes wili cover information-processing standards 
activities in the Federal Government, particularly those of 
the Center. 


SELECTION AND PROCUREMENT OF 
COMPUTER SYSTEMS BY THE FEDERAL GOVERNMENT 


The following material is a report of a Conference on the 
Selection and Procurement of Computer Systems by the 
Federal Government held at the Federal Executive In- 
stitute in Charlottesville, Va., September 15-17, 1969. 
The article was prepared by the ADP Management Staff 
of the Bureau of the Budget and summarizes the consensus 
of the conference participants. 

The purpose of this Conference was to examine the 
impact of recent developments upon the Government’s 
existing policies and practices concerning the selection, 
procurement, and management of computer systems. These 
developments include: 

1. The Comptroller General’s report of June 24, 1969, 
which states that significant savings could be achieved if 
selected components were procured from independent 
suppliers of such components instead of from the system 
manufacturer. 

2. The Comptroller General’s earlier report of April 3, 
1968, which states that substantial economies might be 
achieved if maintenance of computers were performed on 
an in-house basis instead of by contract. 
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3. Recent actions by some system manufacturers to 
separate the prices of equipment, software, and related 
services, providing the customer with potentially beneficial 
options in the selection and procurement of systems. 

Participants included selected top-level ADP officials 
from government departments and agencies as well as 
representatives from ADP systems manufacturers, and 
software firms. The major Federal agencies represented 
were the Bureau of the Budget, General Services Adminis- 
tration, National Bureau of Standards, Atomic Energy 
Commission, NASA, Veterans Administration, Health, 
Education, and Welfare, General Accounting Office, and 
Defense. In addition, there was representation from the 
House Government Operations Committee and the Na- 
tional Association of State Information Systems. 


Conference Views 


Enumerated below, the views of the conferees resulted 
from discussions which followed a series of presentations 
that examined the impact of the recent developments from 
several perspectives. These enumerations do not necessarily 
represent an exhaustive examination of the topics dis- 
cussed, but they do provide views and suggestions that 
will be considered by responsible Federal agencies as they 
develop their respective programs. 


1. It appears that separate pricing of the various 
elements of a computer system (i.e., hardware, software, 
maintenance, and training) may ultimately work to the 
net benefit of the Federal Government. Government ac- 
tions should, therefore, be directed toward capitalizing 
on the benefits obtainable from this trend. 


Separate pricing enables the customer to select and pay for 
only those items within a system package that he needs, thus 
potentially reducing the cost to those customers who do not re- 
quire the full range of system support formerly included in the 
single price. Separate pricing can also stimulate competition by en- 
abling independent vendors to bid on selected elements of the 
system which heretofore were usually supplied by the system 


manufacturer. Such increased competition should lead to lower 


costs and improved performance. 
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On the other hand, the benefits anticipated by separate pricing, 
particularly as they relate to multivendor procurements, are offset 
by a number of complex managerial and technical problems that 
are created and must be brought under control before the benefits 
can be fully realized. These problems include: 

a. The development of appropriate interface standards (hard- 
ware- and software) to achieve the necessary compatability across 
products of a broader range of vendors. 

b. The development and testing of new selection and procure- 
ment techniques that (1) guarantee total system performance 
in accordance with the user’s needs, (2) provide fair and equal 
opportunity for multivendor competition, and (3) can be carried 
out within an acceptable time frame and reasonable cost. 

c. The development of arrangements and diagnostic techniques 
for pinpointing individual vendor responsibilities in the event of a 
system breakdown, and securing prompt and effective vendor 
response to those responsibilities. 


2. The Federal Government should retain the use of 
the prime contractor concept for the acquisition of new 
systems until the implications of deviating from this 
method are more clearly defined and evaluated. 


The selection, procurement, and managerial problems associated 
with the acquisition and operation of whole systems are consid- 
erably more complex than the mere replacement of leased periph- 
eral components within existing systems. The problems center 
primarily on the capability to (a) assemble and integrate the 
various elements of a system (hardware, software, maintenance) 
into a workable whole at minimal cost under conditions where 
each element (or parts thereof) can potentially be supplied by 
a number of different vendors with different product capabilities, 
and thereafter (b) maintain operational effectiveness when total 
system performance is dependent upon the responsiveness of the 
several vendors whose products make up the system. 

The prime contractor concept currently used by the Federal Gov- 
ernment, coupled with the benchmark technique, is a tested, proven, 
and effective method for evaluating total system performance 
against specific Government requirements. The method assures 
that all elements of the system (e.g., central processor, peripheral 
units, and software) interact properly and effectively in carrying 
out the stated work, and it clearly holds the prime contractor 
responsible for any system deficiencies. It was noted that the 
benchmark technique itself was developed to counteract the severe 
operational problems encountered several years ago when system 
manufacturers delivered hardware and software which did not 
work effectively when combined into a single system. Therefore, 
any new techniques developed to take advantage of multivendor 
procurements should be thoroughly tested before they are substi- 
tuted for existing methods. 

The non-Government participants who presented systems, soft- 
ware, and peripheral viewpoints agreed that a “systems integrator” 
type of skill is essential to assure that all elements of a computer 
system are properly integrated and responsive to the user’s needs. 
It was noted that the systems integrator need not be the system 
manufacturer, as is now usually the case. It might be an inde- 
pendent software house, a “systems integration” firm, or it might 
be the Government itself. It was also noted that the function re- 
quires a high degree of managerial and technical competence, par- 
ticularly when a variety of vendors’ products comprise the system. 
Within the Government, it appears that a review should be made of 
whether the requisite background and technical competence are 
available or can be provided to assume this kind of function 
satisfactorily. 

It was noted that the differences in degree to which system 
manufacturers have separated prices (ranging from no separation 
to rather complete separation) will pose some difficulties in mak- 
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_ing comparatiye evaluations of their system proposals and related 


costs. For example, a FORTRAN compiler specifically required by 
a user may be separately priced in one proposal, but may in another 
proposal be combined without separate price identification. 


3. Intensive work should begin now to develop appro- 
priate interface standards, looking toward their full im- 
plementation in the next generation of equipment. 


The need for interface standards becomes critical when consid- 
ering the potentials of multivendor procurement. Industry-wide 
adoption of these standards will offer the user a wider range of 
competitive products from which to select the components of his 
system and will facilitate its subsequent management and operation. 

The difficulties and impracticality of developing interface stand- 
ards for implementation on currently available computer systems 
are recognized. Therefore, the development work should be geared 
toward implementation of the standards on systems of the next 
generation which are acquired and paid for from Federal funds. 
Because of the lead time required for the development of such 
interface standards and their implementation on the vendors’ 
products, intensive work should begin now. 

To achieve this standards objective, the Government should con- 
tinue actively to support and participate in the work of the Ameri- 
can National Standards Institute (ANSI, formerly United States 
of America Standards Institute, USASI) X3 Committee on Com- 
puters and Information Processing. To accelerate the work, however, 
the National Bureau of Standards should consider embarking on 
a well-publicized, fully staffed, and fully funded effort to develop 
standard interface specifications that would satisfy the Federal 
Government’s requirements and which could be introduced into 
the X3 deliberations for consideration as American National 
Standards. In the event ANSI procedures, which have been rela- 
tively slow in the past, fail to show promise of achieving interface 
standards for the next generation of systems, the Federal Govern- 
ment would be in a position to include these specifications in the 
procurement of all such systems. 


4. Leased peripheral equipment components in systems 
now installed should be replaced by components available 
from independent peripheral manufacturers or other 
sources if it is determined that such components are com- 
parable, compatible, reliable, less expensive, and can be 
adequately maintained. Similar consideration should be 
given when adding to or modifying existing systems. 
These determinations should be made on a case-by-case 
basis in consideration of the particular circumstances that 
exist. 


Experiences within and outside Government have demonstrated 
that selected replacements of leased components can produce 
significant economies in rental costs while retaining comparable 
(and sometimes better) system performance. 

It was noted, however, that because IBM supplies an estimated 
65-70 percent of the commercial market, the great bulk of periph- 
eral components offered by independent manufacturers are 
made to be compatible on a plug-to-plug basis with IBM equip- 
ment. This fact severely limits the opportunities for effecting such 
replacements within the Government’s inventory since only one- 
third, or about 650, of the Government’s leased systems are sup- 
plied by IBM. To extend these replacement opportunities to a 
larger segment of the Government’s inventory, independent manu- 
facturers should be encouraged to widen the range of their com- 
patibility with other computer systems and support the development 
of interface standards. 
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It was noted, further, that the initial outright purchase of com- 
ponents in accordance with current purchase/lease policies fore- 
closes any possibility of later replacing such components with 
comparable, but less expensive, equipment. 


5. A catalog should be developed which would docu- 
ment for the benefit of all Federal agencies information 
about the hardware devices, software packages, and 
related items that are currently available. 


In view of the growth of independent companies and the result- 
ing variety of hardware and software products that are becoming 
available, the agencies would be helped tremendously by having 
access to a catalog which described (a) the products available, 
(b) the performance factors claimed by the supplier for his 
products, (c) a validation of actual performance, and (d) an 
evaluation of the performance related to specific applications. The 
development of this catalog should be undertaken immediately. The 
development of any one part should not be inhibited by difficulties 
encountered in the development or another part. 

In connection with the catalog, the term “Qualified Products 
List” was discussed. GSA pointed out that a true QPL requires 
either a Federal specification or an interim Federal specification 
and that QPL means a list of products tested and approved under 
qualification tests set forth in the specifications. Procurement can 
then only be made from the QPL. Ramifications regarding use of 
QPL need to be considered before moving ahead in this area. It 
was noted that QPL’s exist now with respect to automobile tires, 
magnetic tapes, and other items in accordance with current Gen- 
eral Services Administration Federal Property Management 
Regulations. 

The discussion pointed to a need for quantitative performance 
measurements as an aid to agencies in the selection of various ele- 
ments of a computer system. For the near term, it would be useful 
to establish a Government-wide mechanism for the exchange of 
information among Federal agencies on the various benchmarking 
techniques being used in the selection process, and possibly the 
case results of actual benchmark tests. On a longer term basis, 
there is a need for a strong Government program to develop per- 
formance measurements. This program would involve extensive 
research which, in turn, would benefit from the information 
gathered under the short-term mechanism. 

It was noted that some Federal Supply Schedules for independent 
suppliers of hardware devices identify other equipment with which 
the devices are compatible. This practice should be extended to all 
Schedules to assist agencies in making decisions on the selection 
and procurement of system components. 

As an extension of the above technique, system suppliers offering 
system components under their trade names, but which are actually 
manufactured and offered for sale by an independent peripheral 
manufacturer, should identify in their Schedules the source of their 
supply. 


6. There is a need to find ways for reducing both the 
time and cost involved in the selection and procurement 
process. 


The time span from the issuance of a “Request for Proposal” to 
an actual award in 28 situations during fiscal year 1969 was 11 
months. The total cycle from the system study to actual productive 
computer operations may approach 4 years. The result is that the 
computer system being operated may not be attuned either to the 
latest technology or to the user’s current needs. Studies are needed to 
find ways of accelerating and reducing the costs involved in the 
specification, selection, procurement, preparation, and _ testing 
periods. 

Consideration should be given to the development of standard 
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benchmark tests in common application areas against which pro- 


' posed system configurations would be measured. The results would 


be cataloged so that the tests need not be redeveloped or repeated 
for each subsequent selection involving essentially the same type 
of application. Tolerance ranges could be established to provide 
for slight deviations from the standard benchmark as dictated by 
specific user requirements. 


7. Information regarding the marketing policies of sys- 
tem suppliers, and their probable impact, if any, upon the 
Government should be distributed to Federal agencies in 
a more formal way. 


Marketing policies of the various suppliers are currently in a 
state of flux. In general, Federal agencies rely upon trade jour- 
nals, newspapers, magazines, and company representatives for 
their information. To assure that complete and accurate informa- 
tion is available for all significant announcements, arrangements 
should be made to receive and distribute such information to 
Government agencies through a central point. Care must be exer- 
cised to distinguish that information which is applicable to Federal 
Supply Schedule contracts. 


SOLICITATION FOR COMMENTS ON PROPOSED 
FEDERAL INFORMATION PROCESSING STANDARDS 


Under the provisions of the Brooks Bill (Public Law 
89-306), the Secretary of Commerce is authorized to 
make appropriate recommendations to the President re- 
lating to the establishment of uniform Federal automatic 
data processing standards. The development of such stand- 
ards for the Secretary of Commerce has been assigned to 
NBS. 

In the development of Federal Information Processing 
Standards, which by their very nature have a great impact 
on Federal departments and agencies, private industry, 
and State and local governments, it is essential to assure 
proper consideration of the needs and views of these 
interests and obtain their cooperation. 

To obtain the widest possible dissemination of pro- 
posed Federal Information Processing Standards for com- 
ment prior to final recommendation and approval, NBS 
will provide copies of these to all Federal departments and 
agencies and will utilize the Federal Register as the pub- 
lication medium for notifying private industry, the public, 
and State and local governments. On a continuing basis, 
future notices of proposed Federal standards will be an- 
nounced through the Federal Register. 

The Federal Register is published daily, Tuesday 
through Saturday, by the National Archives and Records 
Service of the General Services Administration and is 
furnished by mail on a subscription basis for $25 per 
year, payable in advance. Remittance in the form of 
check or money order should be made payable to the 
Superintendent of Documents. Orders should be addressed 
to the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. Also, the Fed- 
eral Register is generally available for reference from 
major libraries. 
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These circuit elements are contained within the inner sphere 
of the field strength standard. The white plastic cylinder contains 
the tiny light bulb, which is observed through the hole (top). 


NEW FIELD 
STRENGTH STANDARD 
PROPOSED 


AN Improvep METHOD OF DETERMINING FIELD STRENGTH 
at radiofrequencies has been developed * by R. A. Lawton 
of the NBS Institute for Basic Standards, Boulder, Colo. 
Measurements can now be made which are many times 
more precise than the “standard field” or “standard an- 
tenna” methods commonly in use. 

The new technique involves measuring the current in- 
duced across the equator of a conducting sphere located 
in the electromagnetic field. The two halves of a hollow 
brass sphere, two inches in diameter, were threaded onto 
an inner sphere and electrically isolated from each other 
by a 0.025-mm dielectric film. They were then connected 
to each other inside the inner sphere by a series LC cir- 
cuit, resonating at the test frequency. The voltage induced 
in the circuit was detected and amplified by self-con- 
tained circuitry, and the output fed to a small lamp which 
could be observed through a hole in the wall of the sphere. 
The threshold value of voltage needed to light the lamp 
was preset and could be varied to calibrate the device. 

An analysis of the scattering of electromagnetic waves 
incident on conducting spheres provided equations relat- 
ing the induced current to the field strength, including per- 
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turbations due to the finite conductance and size of the 
sphere, the 0.025 mm gap, and the hole. Experimental re- 
sults were checked by placing the sphere in the known field 
of a parallel wire transmission line. The field measured was 
of the order of 200 V/m, but the range of intensities can 
be extended greatly in both directions by using precision 
attenuators. The device was designed and built for use at 
30 MHz, where the measurement uncertainty is about 1 
percent, but the technique can be applied to a wide range 
of frequencies. 

The new device should find prompt application, since 
present standards of field strength have uncertainties of 
over 10 percent at frequencies of 30 MHz and beyond. One 
possible use is in the area of radiation hazards, where a 
means of determining radiation levels near high powered 
equipment and antennas is needed to ensure human safety. 
Also, the new standard could be used to calibrate near- 
field probes used in mapping the radiation patterns of ship- 
board antennas, which have been known to accidentally 
activate radio-sensitive detonators and explosives. 


1 Lawton, R. A., A New Technique for More Accurately Established Stand- 
ard of Field Strength, M.S. (E.E.) Thesis, Univ. of Colo., Boulder (1968). 
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SELECTED DISSEMINATION OF MICROFICHE 


The Selected Dissemination of Microfiche (SDM) 
service ' of the Clearinghouse for Federal Scientific and 
Technical Information, which has been in full operation 
since July 1969, is a faster more economical method for 
Clearinghouse customers to obtain microfiche copies of 
the latest scientific and technical documents in several 
hundred categories. The SDM standing-order concept 
eliminates the need to order each document individually, 
thus saving time and reducing the cost of the service— 
28 cents per SDM copy versus 65 cents for those ordered 
individually. 


SDM System 


The SDM system, designed by the Clearinghouse and 
constructed by the NBS Instrument Shops and Measure- 
ment Engineering Division staff members, consists of a 

_ computer, data processing card readers, and microfiche 
document storage racks. Before each semimonthly dis- 
tribution of microfiche documents, the information stored 
in the computer is brought up to date—new documents, 
and customers’ names, addresses, and categories of inter- 


SDM customer order cards are inserted into a card reader that 
activates a light at each storage slot containing an ordered 
microfiche document. 
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est. The computer then assigns a slot number in the storage 
racks for each microfiche document. 

The computer matches the customer profiles (category 
selections) against the list of new documents, identifying 
and selecting those documents to be sent to each customer. 
Once this matching process is completed the computer 
produces two sets of cards. The first is a set of print order 
cards, stating how many microfiche copies of each docu- 
ment are required to fill all of the orders and in which 
storage slot they are to be placed. The other set contains 
customer order cards. These machine readable cards list 
the slot numbers of the microfiche documents to be sent 
to the customer. 

Two additional outputs of the computer are individual 
packing lists for each customer that list the documents 
and their cost, and deposit account charge cards that show 
the amount to be charged against the customer’s account 
for that particular distribution. 

Once the print order cards have been processed, the 
microfiche copies are produced and manually placed in 
the appropriate storage slots in the racks. Then the cus- 
tomer’s order cards are placed in the data processing card 
reader, which activates a light at each storage slot con- 
taining a desired document. The customer’s order is filled 
by taking a microfiche copy from each of the lighed 
storage slots. 

The two storage racks each contain 888 slots open on 
both sides, permitting two orders to be processed simul- 
taneously. 


PATENT OFFICE CLASSIFICATION INDEX 


The third microfilm edition of the Cumulative Index 
to the Classification of Patents is now available from the 
Clearinghouse. Published by the Patent Office, the new 
cumulative index contains the official listing of all patent 
numbers issued through December 31, 1968—more than 
3 415 000 in all. It supersedes the microfilm listing en- 
titled Index to Patents, which covered patents issued 
through December 31, 1962. 

The index consists of sixteen reels of 16 mm film, seven 
of which are original (primary) classifications and nine 
are cross-reference (secondary) classifications. Listings 
are arranged numerically by class and subclass for use 
in conjunction with the Manual of Classification. The com- 
plete set costs $70. Order PB-185 900, Cumulative Index 
to the Classification of Patents. Prepayment is required. 
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Reels also may be purchased individually for $6 each. 
A listing will be provided upon request. 

The Complete Record of the Classification of Design 
Patents is available separately on one microfilm reel. This 
reel, also priced at $6, contains both original and cross- 
reference classifications of design patents. Order by title 


and PB-185 917. 
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NBS SURVEYS WWV USERS 


The Bureau has the responsibility for the operation of 
four radio stations that transmit accurate time and fre- 
quency information. The formats of two of these stations, 
WWYV in Fort Collins, Colo., and WWVH in Maui, 
Hawaii, are being reviewed for possible changes and modi- 
fication. To provide NBS with the information necessary 
to develop the most useful format, a survey of WWV users 
is now underway. 

A questionnaire has been sent to many known users of 
the broadcast services and information about the survey 
is being broadcast on WWV once each hour. The question- 
naire has been prepared on a machine-readable punch 
card and participants are asked to punch out “Yes,” “No,” 
or “No Opinion” in answer to 16 gestions concerning the 
present format of the broadcasts. Additional comments are 
invited on a separate sheet of paper to be attached to the 
questionnaire. All users of WWV broadcast services, 
whether government, military, industrial, scientific, or 
private individuals who wish to receive the questionnaire 
are asked to write to WWV 1969, National Bureau of 
Standards, Boulder, Colo. 80302. 

Radio station WWV has been transmitting standard 
radio frequencies on a regularly announced schedule since 
March 1923. It first operated on the Bureau grounds in 
Washington, D.C. The station was moved several times 
but remained in the Washington area until 1966. At 0000 
hours Universal Time (GMT) 1 December 1966, WWV 
began broadcasting from its present location near Fort 
Collins, Colo. Radio station WWVH began supplementing 
the broadcast services of WWV from a site on Maui, 
Hawaii, in 1948. Both WWV and WWVH broadcast the 
same services on high frequency carrier waves. The Bu- 
reau also operates a low and a very low frequency broad- 
casting station (WWVB and WWVL) at the Fort Collins 


site. Broadcast services of all four stations are described 
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These microfilms may be purchased from the Clearing- 
house for Federal Scientific and Technical Information 
(152.12), NBS, U.S. Department of Commerce, Spring- 
field, Va. 22151. 


1 Selected Dissemination of Microfiche, Clearinghouse, Nat. Bur. Stand. 
(U.S.), Tech. News Bull. 53, No. 4, 95 (April 1969). 


STANDARDS AND CALIBRATION 


in detail in NBS Special Publication 236, NBS Frequency 
and Time Broadcast Services, available from the Super- 
intendent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402, for 25 cents. 


STANDARD FREQUENCY AND TIME BROADCASTS 


High-frequency radio stations WWV (Fort Collins, 
Colo.) and WWVH (Maui, Hawaii) broadcast time 
signals on the Coordinated Universal Time (UTC) system 
as coordinated by the Bureau International de l’Heure 
(BIH), Paris, France. These NBS time signals, UTC 
(NBS), are maintained within 5 microseconds of the cor- 
responding time signals of the U.S. Naval Observatory, 
UTC(USNO). The UTC pulses occur at intervals that are 
longer than one coordinate second by 300 parts in 10*° 
during 1970, due to an offset in carrier frequency coordi- 
nated by BIH. To maintain the UTC scales in close agree- 
ment with the astronomers’ time, UT2, phase adjustments 
are made at 0000 hours Greenwich Mean Time (GMT) 
on the first day of a month as announced by BIH. There 
will be no adjustment made on February 1, 1970. 

The low-frequency radio station WWVB (Fort Collins, 
Colo.) broadcasts seconds pulses without offset to make 
available to users the standard of frequency so that ab- 
solute frequency comparisons may be made directly, 
following the Stepped Atomic Time (SAT) system. Step 
time adjustments of 200 ms are made at 0000 hours 
GMT on the first day of a month when necessary. BIH 
announces when such adjustments should be made in 
the scale to maintain the seconds pulses within about 
100 ms of UT2. There will be an adjustment made on 
February 1, 1970. The seconds pulses emitted from 
WWVEB will be retarded 200 ms. 

NBS obtains daily UT2 information from forecasts of 
extrapolated UT2 clock readings provided by the U.S. 
Naval Observatory with whom NBS maintains close 
cooperation. 
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STAN DARD 
REFERENCE 
MATERIALS 


Standard Reference Materials are well-characterized ma- 
terials disseminated by NBS to be used to calibrate and 
evaluate measuring instruments, methods, and systems 
or to produce scientific data that can be referred readily 
to a common base. The materials * are certified for chem- 
ical composition or for a particular physical or chemical 
property. They are used on-site in science and industry 
to calibrate instruments and methods used in production 
and quality control of raw materials, chemicals, metals, 
ceramics, fuels, and radioactive nuclides in manufacturing 
processes and in research. 


CLAY STANDARDS 


Two renewal Standard Reference Materials, a Flint 
Clay, SRM 97a, and a Plastic Clay, SRM 98a, have been 
prepared and are now available. 

The first clay SRMs were issued by NBS in 1931 to 
provide standards for the quality control of the basic 
raw materials used in the glass, ceramics, earthenware, 
ferrous and non-ferrous metals, and refractories indus- 
tries. These natural occurring materials are complex and 
the analytical methods used to determine their composi- 
tions are difficult and time-consuming. In recent years, 
many new methods of analysis, including x-ray fluores- 
cence, flame emission, and atomic absorption spectrometry 
have been developed for the determination of both major 
and minor constituents. These renewal SRMs will find 
use for controlling the more traditional methods of 
analysis as well as the more recently developed new 
techniques. 

Committee C-8 on Refractories of the American Society 
for Testing and Materials assisted in an advisory ca- 
pacity and was instrumental in helping obtain the clays 
from the A. P. Green Fire Brick Co., Mexico, Mo. The 
clays were ground to pass a 100 mesh sieve, with 80 per- 
cent passing a 200 mesh sieve. The major constituents as 
certified in percent by weight are: 


Flint Clay Plastic Clay 

Constituent (97a) (98a) 
S103. 5 cay 6 tele eee ee 43.7 48.9 
Al,O3 4 238 PE ee ee 38. 8 pee 
Fe,0, Gh ethic i ows: oo Baton a SLE 3d. io. oud 0. 45 1.3 
TOP a eee 1.9 1.6 
Loss on Ignition.......... Mapes 12. 4 
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Values for the minor constituents of zirconium, chro- 
mium, calcium, magnesium, potassium, lithium, barium, 
and strontium are also certified (as the oxides). 

An extensive sampling procedure was carried out to 
establish the homogeneity for each clay. Each sample 
was analyzed by x-ray fluorescence; 16 replicate analyses 
were performed for silicon, aluminum, iron, titanium, 
calcium, and potassium. 

The major and minor constituents were analyzed by 
gravimetric, titrimetric, x-ray fluorescent, flame emission 
and atomic absorption methods. 

A survey emission spectrographic analysis showed the 
following elements to be present in concentrations ranging 
from | to 100 parts per million: beryllium, boron, cobalt, 
copper, lead, manganese, molybdenum, nickel, rubidium, 
and silver. Twenty-eight additional elements were specif- 
ically sought, but not detected, e.g., arsenic, cerium, gold, 
niobium, and tantalum. These elements, however, are not 
included on the provisional certificate of analysis and are 
mentioned for information only. 

In addition to these two clay SRMs, 10 ore and 15 
ceramic or refractory SRMs are available from NBS. 

Cooperating with NBS in the analyses of these clays 
were the U.S. Geological Survey, Denver, Colo.; and the 
Applied Research Laboratory, U.S. Steel Corporation, 
Pittsburgh, Pa. 

Flint Clay, SRM 97a, and Plastic Clay, SRM 98a, are 


each sold in units of 60 grams, for $82 a unit.” 


RADIOACTIVITY STANDARDS 


Nine radioactivity standards, not previously reported, 
have been certified. These were prepared and calibrated 
in the NBS Center for Radiation Research, Nuclear Radia- 
tion Division, by members of the Radioactivity Section 
under the direction of W. B. Mann. 

The error limits quoted are discussed and their various 
components listed in detail on the certificates supplied 


with each SRM. 


Point Source Standards 


Four gamma-ray point-source standards—mercury-203, 
yttrium-88, cobalt-60, and sodium-22—have recently been 
issued especially for the calibration of Ge(Li) detectors.* 
These standards consist of the radionuclide deposited on 
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polyester tape approximately 0.006-cm thick and covered 
by another layer of the same tape. The standards are dried 
deposits of accurately weighed aliquots of solutions that 
were measured in the National Bureau of Standards 4y 
ionization chamber. In each case, the chamber had pre- 
viously been calibrated by means of sources calibrated 
by coincidence counting. 

These standards were prepared and examined for im- 
purities with both NaI(Tl) and Ge(Li) gamma-ray spec- 
trometers. No impurities were detected. 

The activity of SRM 4208, mercury-203, in nuclear 
transformations per second in June 1969 was approxi- 
mately 6X 10°. The unit price of SRM 4208 is $83.? 

The activity of SRM 4209, yttrium-88, in nuclear trans- 
formations per second in May 1969 was 4.x 10°. The unit 
price for SRM 4209 is $77.” 

The activity of SRM 4210, cobalt-60, in nuclear trans- 
formations per second in April 1969 was 2X 10°. The unit 
price for SRM 4210 is $86.? 

The activity of SRM 4996-B, sodium-22, in nuclear 
transformations per second in April 1969 was 3 X 10°. The 
unit price for SRM 4996-B is $79.? 

Three additional gamma-ray point-source standards 
have been reissued by NBS. They are SRMs 4991-C, 
sodium-22; 4995-C, mercury-203; and 4998-E, yttrium- 
88. 

The activity of SRM 4991-C in nuclear transformations 
per second in April 1969 was 6X10. The unit price of 
SRM 4991.C is $79.” 

The activity of SRM 4995-C in nuclear transformations 
per second in June 1969 was 1.5 X 10°. The unit price for 
SRM 4995-C is $83.7 

The activity of SRM 4998-E in nuclear transformations 
per second in May 1969 was 110°. The unit price for 
SRM 4998-E is $77.? 


Nickel-63 


This solution standard, SRM 4226, consists of nickel-63 
and carrier in approximately 4.1 grams of solution in a 
flame-sealed glass ampoule. The carrier consists of 84 mil- 
ligrams of nickel per liter in 1 N HC1. A sample of nickel 
metal was standardized microcalorimetrically and quanti- 
tatively dissolved. 

On May 27, 1968, the activity in nuclear transformations 
per second per gram of solution was 1.50, X 10° accurate to 
within +0.9, percent. The unit price of SRM 4226 is 
$148.50.? 


Plutonium-238 


This material, SRM 4906, consists of a practically 
weightless alpha-particle source of plutonium-238 electro- 
plated onto a 0.010-cm thick platinum foil cemented to a 
monel disk 2.5 cm in diameter and 0.16-cm thick. 

The activity of these sources at time of calibration in 
the National Bureau of Standards, 17a scintillation count- 
er, ranged from 1.4.x 10° to 3.4 10+ nuclear transforma- 
tions per second. 

Based on mass-spectrographic measurements over the 
mass range, A = 238 to 244, performed at Oak Ridge 
National Laboratory, the impurity content of the sample in 
December 1965 was less than 0.2 percent, by activity, of 
plutonium-238. The unit price of SRM 4906 is $158.? 


1 For a complete list of Standard Reference Materials available from NBS, 
see Standard Reference Materials: Catalog and Price List of Standard 
Materials Issued by the National Bureau of Standards, NBS Spec. Publ. 
260 (July 1969 ed.) for sale by the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402, for 50 cents. Insert 
sheets which update Spec. Publ. 260 are supplied to users on request. 

2 These standards may be purchased for the price indicated from the 
Office of Standard Reference Materials, Rm. B308, Chemistry Bldg., National 
Bureau of Standards, Washington, D.C. 20234. 

® See Evaluating Ge(Li) nuclear radiation detectors, Nat. Bur. Stand. 
(U.S.), Tech. News Bull. 53, No. 12, 268-269 (Dec. 1969). 
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Technical News Bulletin, Volume 53, No. 12, December 1969. 30 
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on a 1-, 2-, or 3-year subscription basis. 

Journal of Research of the National Bureau of Standards 
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Cezairliyan, A., Morse, M. S., Berman, H. A., and Beckett, C. W., 
High- speed (subsecond) measurement of heat capacity, electrical 
resistivity, and thermal radiation properties of molybdenum in 
the range 1900 to 2800 K. 

Houck, J. C., Temperature coefficient of the Bismuth I-II transition 
pressure. 

Judd, D. B., and Yonemura, G. T., CIE 1960 UCS diagram and the 
Muller theory of color vision. 

Loftus, T. P., Standardization of cesium-137 gamma-ray sources in 
terms of exposure units (Roentgens). 


23 


UNITED STATES 


GOVERNMENT PRINTING OFFICE 
DIVISION OF PUBLIC DOCUMENTS 
WASHINGTON, D.C. 20402 


OFFICIAL BUSINESS 


Martin, W. C., and Kaufman, V., New vacuum ultraviolet wave- 
lengths and revised energy levels in the second spectrum of zinc 
(Zn IT). 

Martin, W. C., and Sugar, J., Calculations of Zn II 3d°4s5s and 
Ag I 4d°5s6s, and some new levels in these spectra. 

Moreno, E. C., Patel, P. R., and Brown, W. E., Isothermal diffusion 
in the dilute range of the system Ca(OH) 2-H;PO.-H2O—Theory. 

Orcutt, R. H., Generation of controlled low pressures of nitrogen 
by means of dissociation equilibria. 

Pope, C. I., Blemish formation in processed microfilm. II. 

Scheer, M. D., Positive and negative ionsublimation from transi- 
tion metal surfaces: A review of some recent results. 

Weber, L. A., P-V-T, Thermodynamic and related properties of 
oxygen from the triple point to 300 K at pressures to 33 MN/m’. 


OTHER NBS PUBLICATIONS 


Bullis, W. M., Ed., Methods of measurement for semiconductor 
materials, process control, and devices, Quarterly Report April 1 
to June 30, 1969, Nat. Bur. Stand. (U.S.), Tech. Note 495, 45 
pages (Sept. 1969), 50 cents. 

Bullis, W. M., Thurber, W. R., Pyke, T. N., Jr., Ulmer, F. H., and 
Koenig, A. L., Use of a time-shared computer system to control 
a Hall effect experiment, Nat. Bur. Stand. (U.S.), Tech. Note 
510, 46 pages (Oct. 1969) , 50 cents. 

Engen, G. F., An introduction to the description and evaluation of 
microwave systems using terminal invariant parameters, Nat. 
Bur. Stand. (U.S.), Monogr. 112, 27 pages (Oct. 1969), 35 
cents. 

Gorden, R., Jr., Rebbert, R. E., and Ausloos, P., Rare gas resonance 
lamps, Nat. Bur. Stand. (U.S.), Tech. Note 496, 55 pages (Oct. 
1969) , 60 cents. 

Kamper, R. A., Mullen, L. O., and Sullivan, D. B., Some applications 
of the Josephson effect, Nat. Bur. Stand. (U.S.), Tech. Note 381, 
63 pages (Oct. 1969) , 65 cents. 

Menis, O., Analytical Coordination Chemistry Section: Summary 
of activities July 1968 to June 1969, Nat. Bur. Stand. (U.S.), 
Tech. Note 504, 120 pages (Oct. 1969), $1. 

Moore, C. E., Bibliography on the analyses of optical atomic spectra 
Section 4. “La-"Lu and *Ac-”Es, Nat. Bur. Stand. (U.S.), Spec. 
Publ. 306, Section 4, 55 pages (Aug. 1969), 55 cents. 

Richardson, A. C. B., Multiple scattering corrections for the 
associated-particle neutron time-of-flight technique, Nat. Bur. 
Stand. (U.S.), Tech. Note 499, 68 pages (Oct. 1969), 65 cents. 

Schaffer, R., Ed., Organic Chemistry Section: Summary of activities 
July 1968 to June 1969, Nat. Bur. Stand. (U.S.), Tech. Note 507, 
145 pages (Oct. 1969) , $1.25. 

Standard Reference Materials, Catalog and price list of standard 
materials issued by the National Bureau of Standards, Nat. Bur. 
Stand. (U.S.), Spec. Publ. 260, 1969 Edition, 44 pages (July 
1969), (Supersedes NBS Misc. Publ. 260—1968 edition), 
50 cents. 

Taylor, J. K., Ed., Microchemical Analysis Section: Summary of 
activities July 1968 to June 1969, Nat. Bur. Stand. (U.S.), Tech. 
Note 505, 140 pages (Oct. 1969) , $1.25. 

Williams, R., The effects of extended high-temperature storage on 
the performance characteristics of several strain gage pressure 
transducers, Nat. Bur. Stand. (U.S.), Tech. Note 497, 22 pages 
(Oct. 1969). 30 cents. 


PUBLICATIONS IN OTHER JOURNALS 


_ This column lists all publications by the NBS staff, as soon after 
issuance as practical. For completeness, earlier references not pre- 
viously reported may be included from time to time. 


Alvarez, R., Paulsen, P. J., and Kelleher, D. E., Simultaneous de- 


U.S. GOVERNMENT PRINTING OFFICE 
POSTAGE AND FEES PAID 


termination of trace elements in platinum by isotope dilution 
and spark source mass spectrometry, Anal. Chem. 41, No. 7, 
955-958 (June 1969). 

Beatty, R. W., Coaxial power, impedance and attenuation calibra- 
tion at the National Bureau of Standards, Microwave J. 11, No. 5, 
65-75 (May 1968). 

Cooper, M. J., Vicentini-Missoni, M., and Joseph, R. I., Linear 
parametrization of the equation of state near the critical point, 
Phys. Rev. Letters 23, No. 2, 70-73 (July 1969). 

Crawford, M. L., A new RF-DC substitution calorimeter with auto- 
matically controlled reference power, IEEE Trans. Instr. Meas. 
IM-17, No. 4, 378-384 (Dec. 1968). 

Davis, H. A., Jr., Hastings, J. R., and Waxman, M., An improved 
tool for refinishing the conical ends of high pressure tubing, Rev. 
Sci. Instr. 40, No. 9, 1238 (Sept. 1969). 

DeLancey, G. B., Analysis of multicomponent diaphragm cell data, 
J. Phys. Chem. 73, No. 5, 1591-1593 (May 1969). 

Drechsel, D., Maximon, L. C., and Warner, R. E., Noncoplanar p-p 
Bremsstrahlung calculations at 48 and 30 MeV, Phys. Rev. 181, 
No. 4, 1720-1722 (May 1969). 

Evenson, K. M., Microwave magnetic-dipole transitions between 
fee electronic states of CN, Phys. Rev. 178, No. 1, 1-4 (Feb. 
1969). 

Gadzuk, J. W., Band-structure effects in the field-induced tunneling 
of aye from metals, Phys. Rev. 182, No. 2, 416-426 (June 
1969). 

Gadzuk, J. W., Many-body tunneling-theory approach to field 
epee of electrons from solids, Surface Sci. 15, 466-482 
(1969). 

Garvin, D., Suggestion: the minireview, Phys. Today 22, No. 10, 
13-15 (Oct. 1969). 

Gatterer, L. E., Clock synchronization experiments at VHF utilizing 
the ATS-1 and ATS-3 transponders, Natl. Aeronaut. Space 
Admin. Report ATS Tech. Summary (National Aeronautics and 
Space Administration, Greenbelt, Md., Feb. 1968). \ 

Gugeler, A. L., and Ballard, D. B., The aluminum-porcelain enamel 
interface as observed by electron microscopy, Am. Ceramic Soc. 
Bull. 48, No. 9, 842-845 (Sept. 1969). 

Kampper, R. A., Possible contribution of superconducting devices 
to nuclear magnetic resonance detection, J. Appl. Phys. 40, 
No. 5, 2163 (Apr. 1969). 


*Publications with prices indicated may be purchased from the 
Superintendent of Documents, U.S. Government Printing Office, 
Washington, DC 20402 (foreign: one-fourth additional). The NBS 
nonperiodical series are also available from the Clearinghouse for 
Federal Scientific and Technical Information, Springfield, Va. 
22151. Reprints from outside journals and the NBS Journal of 
Research may often be obtained directly from the authors. 


CLEARINGHOUSE BIBLIOGRAPHIC JOURNALS** 


U.S. Government Research & Development Reports. Semimonthly 
journal of abstracts of R&D reports on U.S. Government-spon- 
sored projects and U.S. Government-sponsored translations of 
foreign technical material. Annual subscription (24 issues) : 
Domestic, $30; foreign, $37.50. Single copy, $3. 

U.S. Government Research & Development Reports Index. Semi- 
monthly index to preceding; arranged by subject, personal 
author, corporate author, contract number, and accession/report 
number. Annual subscription (24 issues): Domestic, $22; for- 
eign, $27.50. Single copy, $3. 


** Subscriptions or single copies may be purchased from the 
Clearinghouse for Federal Scientific and Technical Information, 
NBS, U.S. Department of Commerce, Springfield, Va. 22151, for 
the price indicated. 


U.S. GOVERNMENT PRINTING OFFICE: 1970 O—370-611 


